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FIG. 1: Representative diagrams of virtual corrections, single real radiation and double real radiation.
It was also found that the NLO corrections are very large, of order 70  100%. Such large corrections clearly
call for the evaluation of still higher-order terms in order to arrive at a solid theoretical understanding of the
process. Since the eective Lagrangian seems to be a valid approximation, especially in the phenomenologically
interesting region of Higgs boson masses below 200 GeV, we have embarked on an eort to compute the full
next-to-next-to-leading order (NNLO) corrections in the heavy top limit. In this talk, we will present results for
soft plus virtual corrections to inclusive Higgs production [9, 10, 11]. These terms are not expected to dominate
the full result and for this reason we also discuss an approximation of the formally sub-leading but numerically
dominant contribution [12].
III. THE SOFT APPROXIMATION AND BEYOND
There are three distinct contributions to inclusive Higgs production at NNLO (see Figure 1): Virtual correc-
tions to two loops, single real radiation to one loop and double real radiation at tree level. These three channels
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In the virtual corrections, all of the energy goes into Higgs boson production, so these terms contribute only to
the Æ(1   x) correction. Real emission processes generate terms like (1   x)
n m
where n   1 is an integer
and  is the dimensional regularization parameter where space-time is taken to be D = 4   2 dimensions.
These processes contribute to the a and b
n
























In the soft limit, there would be no energy carried away by real emission and only the Æ(1   x) term would








terms are directly connected to the Æ(1 x) terms through equation (3) and
in canceling the infrared poles proportional to Æ(1   x) we get these terms for free so they are kept as part of
the soft approximation.
While the soft approximation keeps the formally leading terms, it was found that at NLO it is a poor
approximation. It is actually the sub-leading c
n
(n = 0; 1 at NLO) terms that dominate the cross section.
At NNLO, the c
n
terms are again expected to dominate. Kramer, Laenen and Spira [12] have used collinear




. We expect their resummation to give the






. The other coeÆcients require additional calculation, higher order
resummation coeÆcients or, for the remaining c
n
, receive non-collinear contributions and we do not expect the
approximation to be accurate. For the a and b
n
terms which we have computed directly, these expectations are
fullled, giving us condence that the dominant term, c
3
is indeed accurate.
This gives us a range of possibilities for estimating the full NNLO correction. In Figure 2 we show three












from Ref. [12] and generate sub-leading ln
n









from Ref. [12] and drop all sub-leading ln
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FIG. 2: NNLO K-factor as a function of Higgs boson mass at (a)
p
s^ = 14 TeV and (b)
p
s^ = 2 TeV. The solid line
corresponds to approximation 1 above, the dashed line to approximation 2 and the dash-dot line to approximation 3.
The dotted line represents the soft approximation.
Note that in order to truly estimate the NNLO cross section, one needs NNLO parton distribution functions
(PDFs). Unfortunately, the necessary ingredients for producing NNLO PDFs are still being developed. Ap-
proximate NNLO PDFs have been produced, but at the time of this work they are not yet publicly available.
We therefore use the CTEQ5 NLO parton distribution functions [13] and acknowledge the inconsistency.
There are two outstanding features of Figure 2: the formally sub-leading ln
3
(1   x) terms dominate the
corrections, and the size of the corrections is very large. One expects that using NNLO PDFs will reduce the
magnitude of the correction by  10%, but it will still be very large. We can take the spread between these
approximations as an estimate of the uncertainty due to the uncalculated terms.
IV. CONCLUSIONS
We have described a calculation of the soft plus virtual NNLO corrections to inclusive Higgs production and
estimates of the full NNLO correction based on collinear resummation. While the soft plus virtual terms are
perturbatively well-behaved, the leading non-soft terms dominate the cross section and give rise to very large
corrections. At this time, the two most important questions concerning inclusive Higgs production are 1) What
is the precise value of the NNLO K-factor? and 2) How reliable is the NNLO K-factor with respect to even
higher order corrections? The rst question can be answered by completing the full NNLO calculation and
this work is underway [14]. The second question, which is crucial for determining the precision to which the
properties of the Higgs boson can be measured at the LHC, requires further investigation.
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